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THE INFLUENCE OF BREED 


TYPE OF BIRTH AND REARING ON THE WEANING WEIGHT 


OF 2WE LAMBS 
INTRODUCTION 


The total sheep population of Canada has in- 
ercased slicshtiy aduriane the past sixty-five years, from 
3,048,678 in 1881 to 3,378,000 in 1946. ‘The increase in 
Western Canada has been many times that in the Dominion as 
a woole:« The total sheep. population. of the: territories, 
which later formed the provinces of Alberta and Saskatchewan, 
was, 346.in 1881... By 1946 this had increased to 1,415,000. 
This great increase in the west has resulted from a trans- 
location of the sheep raising industry due to the develop- 
ment. of sheep manching.»: Sheep. ranching. has Poeoe an im- 
portant industry which utilizes to the best advantage the 
marsinel -Lands of our, drier and otherwise untillable areas 
in Western Canada. 

The course of its development has not been 
one of constant progress. Many factors, such as the advance 
of intensive agriculture, early in, the. present century and 
the depressiom of more recent years, have caused temporary 
iolis in the ywsrowth olin Ghe industry.) At. the, present. time, 
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population 1s on whe Geeline due to high eosts. of production 
and the attractiveness of other farm enterprises. Throughout 
all these periods of crisis the key to the problem has been 
efficiency Or Productinon, end, it sthis important industry 

is tO survive and flourish again, the sheepmen of Western 
Canada must look once more to methods of increasing their 
efficiency of production. 

One method of increasing Sip emenev is. a 
clearer understanding or evaluation of the various factors 
that affect the weaning weight of lambs, and the utilization 
of this knowledge in the selection of ewe lambs for replace- 
Mens scOcs lor siressror the breeding Tlock. 

The weaning weight of lambs is determined 
by many factors. .Seme are largely.environmental, some are 
Tomsely hereditary i Or eid, Dilla hew aneventinely ome .om 
Cie Ollen. |) Ibererore. Luis Tae eonmerned Cmneech Or june 
interaction of environment and heredity that is displayed 
in weaning weight. 

The environmental conditions to which the 
lambs in any one flock are subjected in any,.year..are reason- 
Sol stm loer Ter alt lambs.) Tierekore. tie yarbabitL ty um 
weaning weights in any flock is due mainly to hereditary 
factors (differing in each individual) and their reaction 


CO the particular environment prevalling in that year. 
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Simee the “selection of lambs as replacement stock, or the 
comparison of progeny groups at weaning age, is carried ou 
within flecks much Of Fae (error linirsuch a sehection or com- 
‘parison is. due toe -an ineorrect ‘evaluation of the hereditary 
factors affecting weaning weight. 

It can be seen readily that a twin lamb reared 
as a twin, in constant ‘competition with its mate for pre- 
natal and post-natal nutrients, has a lesser chance for rapid 
growth and development than a single lamb that has no competi- 
tion for the nutrients thab..itrrequires:o-Stmilarily, -a lamb 
born early in the lambing season should be heavier than a 
lamb born late in the season when both are weaned on a 
common date, and a lamb that has an abundant milk supply 
stands a better chance for survival, growth, and develop- 
ment than one that has only’ an’average milk supply. Gener- 
ally, these advantages show their maximum effect during the 
first few months’ of life and lessen with increasing age until 
maturity is Reached (Selections of lambs forse replacement 
stock at weaning time tends to favor those lambs that have 
had the benefit of these temporary advantages: during their 
early development.’ ° Ucwtfhus, some lambs are culled at wean- 
‘ing time which actually may be potentially superior to some 
of the Lambs Selected for replacements because no satisfactory 


method of evaluating the factors affecting weaning weight 
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has been developed. 

Thus the selection of rephacement females 
and the comparison of progeny groups is biased through the 
lack of an adequate method of evaluating the factors affect- 
ime Wealinge weights. 2t is true that to a limited extent 
experience of the person making such selections and compar- 
isons reduces this bias, but, until some method of evaluating 
these factors can be developed, some of the better lambs 
well be culled and some of the poorer lambs will be retaimed 
fOr preeding purposes) Similarly, in progeny group compari= 
Sems some ‘of the better sires, handicapped by a high propor- 
tion of twin lambs in certain years, may be withdrawn from 
“service in Paver of some of the poorer sires that have 
meeeived) Ene benefit of a hieh proportion ef single lambs. 

So that an evaluation could be placed on 
some of the factors influencing weaning weight, and some 
PROsress, COULd we Made toward icorrectine the bias im selee— 
bvens and progeny comparison a study was made of the influ- 
emcee ea preed, sire, and type, Gf birth and rearing on tie 
weaning weight of ewe lambs using data from the flock at 


the Experimental Station, Lethbridge. 
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REVIEW OF LITERATURE 

The literature on the various phases of 
the sheep industry is extensive, but in the field of growth 
rate and factors affecting weaning weight it is limited, 
and in the main pertainize to mutton sheep. One of the 
earlier studies was made by Hammond (3). In 1921 he 
reported the srowth? rave-in'Wembs of-diltferent breeds of 
sheep. His work indicated, (a) that the growth rate in 
lambs during the first nine months was three times as 
ereat as during the subsequent twelve months, (b) that 
differences in growth rate were primarily breed differences, 
(ec) that factors that prohibited satisfactory growth dur- 
ine the first year showed a detrimental effect on mature 
size and weight. This work on growth rate was substantiated 
by Foster (2) in the United States, who stated that lambs 
maintained a relatively rapid rate of growth from birth 
wOovtweniLy Weeks Ol aze.7° Rt thas age’ he noted a smarp decline 
that subsequently was followed by a less rapid rate of 
growth, 

In a later publication Hammond (4) found 
thal difterencées’ in? thei weights’ of: Sufifolk lambs at five 
months of ase were attrabutable’ to'sex) type of birth, 
bype. Of rearing, time! ofo birth in’ respect’ to the: date-on 


which lambing’ commenced, dam, sire, and post-natal care. 
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This author established correlations between, (a) weight 
of lambs at twenty weeks and one week of age, (b) weight 
of lambs at sixty-one weeks and one week of age, and (c) 
weight of lambs at sixty-one weeks and twenty weeks of age. 
Yearling measurements appear to have a use- 
ful predictive value for lifetime merit according to 
Terrill (11). He reported highly significant correlations 
between weaning weight and average lifetime weight of 0.46; 
between yearling weight and average lifetime weight of 0.54; 
between October weight of yearlings (approximately 15 months) 
and average lifetime weight of 0.68. The corresponding 
regressions of early measurement on the lifetime average 
wereyO.55yn0s>i jp vandvOu)2i respectively. “these -data*indteate 
that weaning weight would also have a useful predictive 
value forfhitretimesbody welght. 

3 The paucity of information on the growth 
rates of the various classes of livestock was emphasized by 
Phillips, sStoehn, vand Brier (9) in “reporting “a study on 
the growth rate of single and twin lambs of both sexes from 
birth to yearling age. They found that ‘both sexes main- 
tained relatively constant rates of rapid growth to the 
age of 25 weeks. At this time both sexes suffered a tem- 
porary setback arom .witeh (the males “recovered much more 


satisfactorily than the females. 
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These authors postulated that this failure of ewe lambs to 
continue rapid growth after weaning was due to unsatisfac- 
tory nutrition and emphasized the need for supplying ewe 
lambs with adequate feed. 

Phillips and Dawson (8) visualized the entire 
problem when they considered the factors affecting survival, 
erowons and Selectionvor lambs. Their work was confined to 
three of the mutton breeds of sheep yet the principles which 
they evolved have an application in the range breeds of sheep 
as well. Survival rate was based on the proportion of the 
various groups that were present at three months of age. 

im the reletion of birth factors to selection of breeding 
Spinal mae FOUN Taal In TiVve Our of six groups a’ aigher: 
PLOVertian Of single lambs than of twin lambs was retained. 
Cais diinerence was Michiy sieniticant, 1m One sroup, on) the 
borderline of significance in three groups, and insignificant 
in the others. Thus they postulated a distinct tendency to 
Foyer Single lambs over twin lambs in selection. This ten- 
dency was undesirable as weight advantages due to type of 
Cinun Were Lemporary ones that Show maximum effect early 


tm lite and tend to Gisappear as maburity 1s approached. 
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in a similar manner these authors found that early lambs were 
favered over late lambs and heavier lambs at birth were 
favored Over wligchter VMambs at. birth. hese favoritisms 


were based on methods of visual selection and as a re- 
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SulGvlte can be Seen tha it" ts" the effeet of these LTactors 
on weaning weight that is the important point in these 
discrepancies in selection. ‘These authors stated that’ from 
the senetic standpoint this result reduces the chances of 
selecting animals that are superior in mutton form since’ there 
is no reason to’ assume that any one of these groups should 
nave more desirable genes for mutton” qualities” than any otner 
comparable group. 

A study of the factors affecting weanling 
traits of Rambouillet lambs was eo Giza Dy wazels ard errs | 1 
(5), in" 1945. °They* found that sex, age of dam; type“ of" birth, 
age at weaning, and percentage inbreeding accounted for 8.9, 

vespacsivery 

Ce ee pe Oem Gea per cent. OT une Lote” Variation an 
weaning weight of range Rambouillet lambs. These authors 
pointed out that many other factors of less tangible or measur- 
able character, such as parasitism, dams with spoiled udders, 
and errors in scoring undoubtedly affected some weanling 
trai tel 

The following year the same authors reported 
a similar study (6) on Columbia, Corriedale, and Targhee 
lambs. “Their results indicated that sex, age of dam, type 
of birth, age at weaning, degree of inbreeding, and breed 


all were highly signifieant in their effect on the weaning 
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weight of lambs. The authors suggest a restriction on the 
progress im animal improvement .chrough selection because: only 
part. of the variation in most, traits is caused by genetic 
diiiernenees,. Variation caused by environment may be par- 
tially adjusted af theveitect ef .some Lactors .of environment 
can: be measured. ».Uhus, the :animal..breeder .can, inerease. pro- 
Sress insofar as: he ean, compensate, forthe, effects, of known 
inequalities in environment. 

? Hazel and Terrill (7), in a paper of which 
the abstract only has, been procured by the writer,described 
the final phase of this study. This paper dealt with the 
“co GIES oe and use of a selection index for range Rambouil- 
Let, lambs... Standard partial regression ;coeificients reflect-— 
ing the relative economic importance of the various traits 
—— stated as follows: face covering, 0.4043; neck folds, 
OieS9 2. body welshd. .0.3795. condition, O.b55: staple, Length, 
0,142;. body type, 0.009... The index method of, selection 
was used in 1945 and was compared to the method of visual 
selection applied in previous years. The ratio of the 
selectvon Ciuiterentaals,sor the; lambs, saved ined945 
to those saved in 1944 were as follows for ram and ewe lambs 
Respectively: jacevecovering, .1.14 and ge ee aie length, 
Bel2.and .2ic dy body Weight »11.19.and..2344 beady tape j-sa02 


ald 464695 condition, Owed,.and 2.755. meee folds, @<7 Peand 10.50. 
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These figures show that the index was only slightly 

more efficient than visual selection for ram lambs, where 
only a small proportion of the lambs was kept, but was con- 
siderably more eificient for ewe lambs where a large propor- 
tion of the lambs was kept. It also was evident that the 
index was less efficient than visual selection for the 
GrRalt. meek Tobdst) Tne ehier advantages of the index 
Claimed by the authors were its emphasis on highly heritable 
and. economically important characters and its provision of a 
constant and objective basis for comparing individuals. 

its disadvantages lay in the laborious calculations involved 
and the mecessity of culling for such characters as hairi- 
ness in the ficecse independent of the index. 

3 Previous literature iegaee eo eet breed, size, 
and type of birth and rearing each exert influences in vary- 
ing degrees on the weaning weight of lambs. Due to these in- 
Pimedecs selection tends to favor singles over twins, and as 
@ mesult this selection tends toward lowered PereL lL ty an 
future flocks. Similar favoritisms existed for Lambs born 
early in the lambing season and lambs that were heavy at birth. 

At the time this study was undertaken the amount 
Gf Material published om this phase of the sheep industry was 
Imited end mene was directly applicable to the environmental 


Coudibione iam this country. The work of Hagel and Terrill 
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(5, 6, and 7) earried out at Dubois, Fdaho, most nearly 
approaches the eonditious in this country and it is expected 


that the results of this study will be similar to those 


obtained by these workers. 
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MATERIALS AND METHODS 


The weaning weight data analysed in this 
study have been recorded on the flock at the Dominion Experi- 
mental Station, Lethbridge, Alberta, over a seven year 
period, 1938 to 1946, excluding 1943 ard 1944. The data 
were collected on 1,116 ewe lambs of three breeds, namely, 
New Aealand Corriedale, Canadian Corriedale, and Rambouillet, 
which were born during that seven year period. 

The New Zealand Corriedales have been main- 
tamed In small numbers in the tleek as a pure breed. Their 
purpose has been to supply foundation males for crossbreeding 
and 6 Serve as a Comparison group for the resulting cross- 
bred sucep. 

The Rambouillets have been maintained in larg- 
ee numbers, also as a pure breed. Their purpose Has been to 
supply the foundation females for crossbreeding work and to’ 
Serve aS a4 control group for comparing crossbred and ether 
breeds of sheep under range conditions. 

‘The Canadian Corriedales constitute a new 
breed On Sueep Uneat Das peenm developed abl tae Experimental 
Station, Their number, while considerably larger than the 
New Zealand Corriedales, is about half that of the Rambouil- 


lets. 
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In the development of the Canadian Corrie- 
dales Lincoln x Rambouillet crossbred ewes were used as the 
foundation females, and these ewes were topped with New 
Zealand Corriedale rams. The first cross was made ini 19h 
and imported Corriedale rams were used on the crossbred ewes 
and subsequent progeny in a grading-up program. This was 
continued until 1944 when the flock was closed and selected 
males and females within the flock have been inbred in an 
abtempt tovestablish aatype deemed tovebendesirabie.. Thus, 

a new breed has been developed which is somewhat intermediate 
between the New Zealand Corriedales and the Rambouillet in 
mutton conformation, size, and wool characteristics. 
inemanasertial practicées( the three breeds 
have been treated alike and within years subjected to the 
same environment. During the five year veriod, 1935 to 
1942. inclusive, the ewe band was maintained under semi= 
farm and semi-range conditions. The band was lambed in 
April and early May, each ewe being placed in a claiming pen 
With herlofispring as,they were dropped:  Theslambs were 
weighed, graded, and ear-tagged within 24 hours of birth, 
thenimovedrintorlargeropens whereithey wers held for avday 
or two until the ewes became thoroughly accustomed to their 
lambs. AS each’ larger pen: filled the groups \werevmoved 
eut and held for approximately ten days; when the lambs were 
docked and castrated. The band usually was sheared about 


themida lesor May and Gapped ten days Go two weeks Later. 
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At the end of May the ewe band, with their 
lambs at foot, was trailed soneee country about 100 miles 
TO une i Summer Tansee the worse) Teserve north of Bellevue, 
in the Rocky Mountains. The band remained there until the 
last week of September. At that time the trail across 
country was commenced so that the band would arrive at the 
PuduLon early 1m October, On arrival at the Experimental 
station the ewe band was placed on pasture and stubble fields 
Unb ohe ewes were placed in the breeding pens about the 
middle Oot Movember, They remained in the breeding pems for 
Dee eek. aud) for tae remainder of the year were fed, or 
erazed out as conditions permitted. 

When the band returned from the summer range 
the lambs Were weamed. welenea, and erad@ed by experi cuced 
animal husbandmen. By the combination of these weights and 
grading tae ewe Lambs’ for replacemen, stock were selected. 
the records ac Enis pOolmGs were, carried forward te inelude 
the age in days and the average daily gain for each lamb 
Leon buria Ge weaning. Thus the records on each Lamb con= 
Caiwed gate or Pirin type Of Dirth, sex, tag mumber, birth 
weight, birth grade, weaning weight, age at weaning, and 
average daily gain from birth to weaning. 

In 1944 a tract of land was obtained on the 
Bow River at Scandia to be used as a sheep ranch where the 


Plock, coul@ (be maintained under range e€onditions the year 
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round. The flock was moved to the Scandia Ranch after 
lambine and shearing Imato4 5a butvdnerto inadequate facilities, 
weaning weights could not be obtained for the two years 1943 
naa 1944. However, in 1945 a set of scales was installed and 
once more complete records were secured. In general, manager- 
ial practices remained similar to those detailed above. It 
should be noted that 1945 was a very rigorous year as far as 
the lamb crop was concerned, for good spring grazing was 
Giiticuh cO obtain. Bais, in eonjunmction with a celd wet 
spring toellowed by a dmy summer; resulted in very poor growth 
amd development which shows up so clearly in the data for 
that year. 

the raw data were compiled under three main 
elasses within breed and year, namely, singles, twins raised 
singly, and twins raised as twins. These three main classes 
were then subdivided into sire groups so that the 1,116 
ewe lambs were divided imto breed, year, type of birth and 
rearing, and Sire esreups. ‘A summery eof the numbers and the 
mean weight of individuals in each Subgroup appears in | 
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Table IA 


Number and Mean Weight at Weaning of New adealand Corriedale 
_Lambs in Subgroups 


Twins Raised Twins Raised 


ong (aa singly CWT yi 
Coded Mean Vean Mean 
Year Sire No, NO” meteht No. Werohs Neo. Wemeat 
iskse Way Sy . ips: 
Piose- im a) Gaeeo So Kelas Ao AO 
oF iN 14 60.4 i 53.0 2 590 
1940 1N 13 Dae 4 o) 64.3 @) = 
1941 aN 6 660.5 S 63.0 @) = 
oe OK dal GCS 7 LRa ya 0 s 
1946 aN 16 68.2 af Hae 0) 0 ~ 
Breed Total 
and Average 719 2.0 13 64.0 3 54.3 


leoded Sire numbers have been used to facilitate tabulation 
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Table IB 


Number and Mean Weight at Weaning of Canadian Corriedale 


Lambs in Subgroups 


Twins Raised Twins Raised 


Singly Singly en 
oded Mean Mean Mean 
Year Sire No.l No. Weight No. Weight No. Weight 
ibs lbs lbs. 
1938 1b 6 5ea2 TG See 0 
2c 4 64,8 115. 66.24 Oo = 
36 6 66.8 6 64.3 Os 
AC 6 1. baa 5 62.0 i 45.0 i 
Year Total Bee Clee eee 6 Lk te AO. 
1939 due 12. 6956 6 66.0 62 Se ee 
5C GP. Jae Bm et 1° 64.6 
3C Ge un eae Te, 6604 
Cc 1D 16 On.9 De ule h Or eet ae 
Year Total 40 69.0 Oye Dn mee 6168 
1940 iG 10 63.0 = 5 50.2 
3C Hes 70),.2 Fao. O Geo Bow 
6C I le) 6. 64.2 25050 
AC O50. 9 1 63.0 ES eC 
Year Total 56 64.2 OMG as we UA 5286 th 
1941 1¢ EP Pr) ie ct bs 0 MO 6321 
6c fea) 6.2 G8. 2 Or 60m 
30 9 69.4 AO) 3 6s 
Ge 1 62.8 2 64.0 Be Gael 
Year Total 23 69.3 10. 69.4 EON 
1942 8C 6 66.5 LO ere Tce 4 6505 
9C 4 74.2 41.9.0 eae sped. 
LOG & T2845 68.0 AY O.. 8 
110 8 60.6 PAS is Sa OS 
Year Total 24 67.4 20) Tse 16 6G1 ” 
1945 12¢ 8 48.5 4 54.8 a Uy 
13¢ 5 54.4 6 62.0 3 49.0 
14¢ 4 56.0 3 63.7 i i 
15C 344.0 Ey 1) Ame? 45.5 
ear Total 20 50.8 14 59.8 e 46.2 = 1 
1946 16¢ & 6755 3 69.7 oS Die 
13¢ 10 60,8 oe 15.0 4 66.5 
17C. 2. 65.5 L. 46e:,'0 bl. @ 
LBC i 62.7 1 62.0 56.0 
Year Total 27 66.6 ie. Ore 9 60.6 
Breed Tota 192 64.9 oe ee. 0 8 9. 


looaea sire numbers have been used to facilitate tabulation 
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Table IC 


Number end Mean Weight at Weaning of Rambouillet 
Lambs in Subgroups 


Twins Raised Twins Raised 


Silmeley Singly Twin 
Coded Mean lican Mean 
Year Sire No.+ No jeieht No. Weight No leieht 
pS. lbs. lbs 
1936 - 1R 5 We. 8 Ge Goce a Gene 
Year Total 5 en 8 6 68.8 3 66.0 
1939 IR eae 1 2 69.5 6 F0.0 
OR Gu Wee ae one SS HONG 
3R 5 Wie 4 2 68.0 3 56.7 
4R 13. 78.8 3 80.3 Ch SI} (9) 
5R 12 tere 2 ARIES) ) = 
6R 5 ose 4 176.8 0 = 
DR ee “ib, YANN! ao o59. EA 
Year Total BP PRS LD AO) 4s 7 On0 
1940 8R ate 5/803 © FO.0 % Tans 
3R 14 69.6 de yin 0 = 
AR Ginn 07] as) 5 ie. 0 5 65.5 
7R A Bin 46-5 5 2 Teed 
R 10. 74.6 egy) SD) 0 = 
Year Total Dia oper: yl 8 70.4 fos 
1941 8R msi Steir! 9G 2 60.0 5 aa | 
3 F aeibiad Znaoet Gee 450 
4R 13 O40 0 - 10° 72.0 
IR LOR eo ae, Ie 8050 Bo fde4 
9R 10 5B ih 65.0 it CARS 
10R bee Oa7 5 84.0 Py ee 
Year Total 66 82.8 2) 80.1 A sei Beail 
1942 8R 9 88.8 B seb Bhi 8 
11R ie Gee 4 78.5 AG ak 
4R 8 84,8 a A 8 A, aie 8 
OR ie Bib. 3 Ae 8812.0 @ feed 
12R 3 Bien Ae TAS. 5 0 - 
14R 3.90.0 3 84,3 GSAS) 
Year Total 47 85.2 ONS) ag) Ya eal Saal 
he 148 ial MYL SC 8 69.0 6 63.8 
| 15R 13 68.6 ) - Ae GES 
16R B78 6 5 64.8 8 54.4 
| 17R 5 65.2 5 68.6 % 60.3 
: 18R ol. Mae) ae 5 74.0 0 - 
19R Tims 12..40.4 3 67.3 
Year Total rs ae 35 ogi 24 59.4 
1946 14R 4) 78.2 3 > 6am 594 
16R nl Cg ie 4. Sivas Roo. 2 
17R We o78'.9 1 7a Gu 2.0 
20R ior 62.2 4 Hee 4 74.5 
21R yeaa 5/6. 7 Soap 5 173.6 
22R i Wb. 2b oO. - 6.3 
Year Total 83 she. 19 So eee 26 74.1 
Breed Total 6 na abet .8 14. Fie 


looded sire numbers have been used to facilitate tabulation 
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The disproportion of numbers in the subclasses 
was apparent in Tables TA, 1B, .and 1C put im only one group 
was it considered serious enough to disrupt the analytical 
procedure. In the New Zealand Corriedale twins raised twin 
there were only three lambs for the whole period of seven 
years. Litres (ereup cOneyituved only 1.5 per cent, or the total 
amps Of thas DErthy byes and as’ a result this group could not 
be satisfactorily included in the analysis. This limited the 
general analysis of the data, but the withdrawal of this group 
allowed much useful information to be obtained from the other 
groups. 
| In the analysis of such data it was necessary 
to select a unit of measurement that could be used throughout 
as the basis of comparison. Two alternative measurements 
Pre available, namely. weaning welght-im pounds, and average 
daily gain in pounds per day from birth to weaning. Although 
@ertain advantages were displayed by both, the accuracy of 
either measurement depended on reasonable equality in age for 
te Lambs Ia dirherent sroups. ue to the facts tnat, LT. 
weaning weight is an actual not a calculated measurement, and 
2. weaning weight not growth rate is the subject under consider- 
ation, it was deemed advisable to select weaning weight in 
pounds as the basis of comparison. Statistical procedure used 


on these data followed the methods outlined by Snedecor (10). 
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ANALYSIS OF DATA 


Detailed summaries of the data on which this 
analysis is based are shown in Tables JA, IB, and IC.°- For 
ease of comparing the data for the three breeds involved in 
the study a summary of weaning weients and age at weaning is 


Sven. Table ii. 
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Table IL 


Number, Mean Weight, and Average Age at ‘Jeaning of Ewe Lambs 


by Breeds andy Type of Birth and Rearing 


Age 
Mean in 
Breed Type of Birth No. Weight Days 
para pay aag lbs 
Ni. °Z: Corriedale Single 796 62.0 17405 
; Twins Raised Singly 14: 64.0 Is 2 
Twins Raised Twin Sun 5A. 5 As O 
Breed Total and Average 95 62.0 175.9 
Can. Corriedale Single 192 64.29 174.5 
Twins Raised Singly 111 °68.0 7 2e 4: 
Twins Raised Twin Su Ot dey 
Breed Total and Average 390 64.6 ey oe 
Rambouillet Single: 365 75.4 LS 4 
Tyias Raised Singly  l2l 75.8 168.8 
Twins Raised Twin B45ES 7095 8S ACA 
Breed Total and Average 641 76 


Total and Average All Breeds Tine 70,9. oa 
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Detailed analysis of certain features of these 
data will be presented later but it seems important to draw 
aGvention GO certain factors that have a direct bearing on 
the analysis. It is evident from the data that there were 
great differences in the number of animals involved in the 
tainree breed sroups.  Taese ditierences arose mainly Cut OF 
the relative sizes of the breeding units within the whole 
Moc. More dusturpanenas tae fact that’ the preportion: ot 
the different types of birth and rearing was not the same in 
each breed group. for example, in the New Zealand Corrie- 
Gales only 5.2. per, cenu,o1 the lambs, were, born. twins. and 
raised.as.such whereas for the Camadian.Corriedales and 
Rambouillets this class constituted 22.3 and 23.0 per cent 
Eespectively.. For lambs born as twins and raised as Singles 
the Pereemtazes were 15.7, 20.5, and 19.2 respectively 
forecne twee orecds. | Vais disproportion ef the number of 
imdivyviduals in subelasses has a direct influence on the analysis 
that will be made later. 

The mean weights reported in Table II indicate 
tidak in comparing lambs @f cdiliferent birth types within breeds 
eerrection factors should be used. For example assuming that 
ail the data in Table Ti was; recorded on lambs born in one 
year, in comparing New Zealand Corriedales it may be advis- 
able to correc: the three types of birth to the breed aver-— 


age. Thus singles would require zero correction, twins 
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raised singly would be corrected: by -2.0 pounds and twins 
raised twin would be corrected by +.7.7 pounds.. Similarly 

the correction factors for Canadian Corriedales would be 

—-0.%, —-5.4, and—3.9 pounds for Singles, twins raised singly, 
and twins raised twin respectively, and the correction factors 
-ter-Hembouillevs would=be-—2945 > 0.2, and >>.) pounds—for 


Singles, twins raised singly, and twins raised twin. 


Analysis of Age in Days at Weaning 


it was stated -earlier.that.the-decision had 
been reached to use average weaning weights rather than 
average daily gain in this analysis. To determine the 
accuracy of this decision an analysis of age at weaning is 


shown im Zable Wii. 
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Analysis of Variance in Age at Weaning of Three Breeds 
of Lambs Within’ Type of Birth and Rearing 


eee 


Twins Raised Twins Raised 
Singles Sine ie. Twin 
Degrees Desrees DeESrecs 

Variance OL Mean of Mean of Mean 
due to Freedom Sauare Freedom Soquare Freedom Souare 
Breed 2 ne 2 595.6 2 1019. 2## 
EEror 643 154.9 242 213.8 Poe 165.6 
Total 635 244 234 


£454 nificant beyond the 1% point 


Bt 


The analysis in Table III] indicates that there 
was no significant difference between breeds in age at wean- 
ine Ter Sineiles amd (6m, twins realised as singles but there 
Was a highly significant difference between breeds in the 
average age of twins raised twins. As this latter group 
constituted the smallest proportion it was decided. that the 
aditierence im age, amouncings to a maximum of 7.]7.days, 
and reduced to 6.0 days by the elimination of the New 
Zealand Corriedale twins raised twin, would not be.a serious 
FACter in ariecbing difterences in actual weaning weights. 


Analysis of Weaning Weicht Variation 


AS the.New Zealand Corriedale twins raised 
twins constituted such a small group (4.2 per cent for this 
breed and.1.j3 per cent for this birth type) it was felt 
that this disproportion would affect the analysis seriously 
so this breed group was eliminated from the present analysis. 
The analysis of variance in weaning weight for the two re- 
Melining breeds, for three types of birth, for seven years 


is presented in Table LV. 
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Table IV 


Analysis of Variance in Weaning Weight of Ewe Lambs 
Siuliroe eres, Of Dirgavend Nearing over a Seven Year Period 


Variance due to Degreesof Freedom Mean Square 
Year 6 3,715. 6%% 
Breed 1 31,558.85 
Type 2 4,549, O## 
Year x Breed 6 46.7 
Year =x Type 2 420.12% 
Breed ix Tyme é 591. 2* 
Error 991 97.6 
Total 1020 

&sionificant beyond the 5% point 


ESi onificant beyond the 1% point 
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Taorctimenmence due to the’ secondary, inter— 
action, year x breed x type of birch, was found to be 
neslisiple and was included in the error term.. The pri- 
mary imbera@etion year = breed was not significant. This 
indicated that the ewe breeds) reacted Similarly Go the 
environment encountered in different years... LC abwo 
Prinary LaberacuLons., gear x Gype of birth, and, oreca 
Rityoe Of birth, were both biehiy siesnitficant. Thus, 
ius evident thas tne three types of birth did not react 
be Gui tereny yearly eCayi ronments 1m the Sane manner, 
its Tateracelom could be expected in view of the fact tiat 
twins raised twin or singly would be handicapped by birth 
factors and would be less able to overcome their handicaps 
in unfavorable seasons than they would in favorable seasons. 

clintitariy the two breeds did mot perform 
Simileriy in she three types of birth and reat. alias 
interaction can be seen in Table Il in that the twins 
raised singly in the Canadian Corriedale breed actually 
were heavier at weaning than singles while the reverse 
was true im the Ramooullies precd. This performance by 
the Canadian Corriedale lambs was difficult to explain as 
it was a direct contradiction of normal expectation and 
was opposed to the results obtained by Hazel and Terrill (5) 


and “Phillips: Stoenr "and Brier.(9) )" "he most locic¢al 
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explanation that could be made was that in some way there 

was a relationship between twinning and above-average milk 
Production Im Laie pareicular breed. This 1s in’ dgreement 
with Bonsma (1) who attributes practically all weight differ- 
ence at weaning to differences in milk production, and 
“Hammond (4) who states that milk yield and fertility are 
erten associated. 

Simec the tHnCePaACLLOns), year x type on 
birebeena breed x tyoe of birth, were bighly siemitficant 
EheSeminteractions were used as-error im testing =the jsire= 
nificance of the main factors’ contributing to variance: in 
weaning weight. Year x type of birth was used to test the 
Sebi eanee Of wear avg type Clmrerences. ) breed x Uype 
of Direnhwas used te bes) the Sieniti¢gance et breed difier— 
enées., Ue diffierences due to breed were significant and 
the Giuikerence Gdue Geo years and sbype of birth were hiegnly 
Si eni Tween t . 


Analysis of Weaning Weight Variation in Single Lambs 


Due wo the’ extreme disproportion of ther sub-= 
class numbers the New Zealand Corriéedales could not be 
included Ln Ss seneral analysis” Or* variance. ““However, 
in OLrderv te imecerporave’ this’ third’ breed as*iTully as 


possible in the complete analysis an analysis of single 
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lambs, where the proportion of New Zealand Corriedales was 


satisfactory, was made. This analysis appears in Table V. 


able vv 


Analysis of Variance in Weaning Weight of Single Lambs of 
Three Breeds for a Seven Year Period 


Variance due to Degrees of Freedom Mean Square 
Breed 2 16,312, 5%# 
Year 6 3,210. 92% 
Error 627 97.8 
Total 635 


#855 pnificant beyond the 1% point 


In this analysis of variance in weaning 
weights of single lambs of all tnree breeds the interaction 
DECeO. xa year sae GOree. tO be Beglisible and it was included 
in thererror term. thie vd Trerences aver bor preets anc years 
were highly significant. This was a normal expectancy as 
phecd Gitreremecs are) well recognived, and these lamb groups 
were subjected to & great variety of environments in the 


seven year period. 
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Analysis of Weaning Weight Variation in Twin Lambs Raised 
Singly 


The number of New Zealand Corriedale lambs 


ino ons Croup le (juss aeouLr Om the “border line of useful — 


ness constituting approximately one Gent) Of) tie “total 

Phumber of Lambs imi Ghvse type Of birth and rearing. The 
analysis of variance in weaning weight for twins raised 
singly-for three breeds Tor-a--seven year period is~pre= 


sented in Table VI. 


Table VI 


Analysis of Variance in Weaning Weight of Twin Lambs 


Reised Siuely tor Taree Breeds for a Seven Year Period | 


Variance due to Degrees of Freedom Mean Sauare 


Breed | 2 . 2,148, 02% 
Year 6 902,828 
Error 236 , 90.9 
Total O44 

Atos onificant beyond the 1% point 
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in this analysis the interaction year x 
breed was found to be negligible and was included in the 
error term. Thendinremences. sdue ito -breed sand year were 
again highly sienificant, indicating actual breed differ- 


ences and actual year differences. 


Analysis of Variance of Sire Differences Within Breed and 
Year on the Weaning Weight of Canadian Corriedale and 
Rambouillet Lambs 

The size of the New Zealand Corriedale group 
imbue: fleck unger Suudy required the Use of only one sire 
each year. Accordingly, it was not possible to make a sire 
comparison within years for this* breed. Any comparison 
meade o1 Wey Bealand Corricdale sires would, im fact, in- 
VielVve co compimned veoarm and sire ditrerence whieh could 
not be sesresated into its component parts’. The analysis 
of variance of sire differences within years and breeds is 


peesemted in Tape Vil. 


Sto | ROP 
Wee tis 


he 


nee else 
TEE 


OEE 


a a 


Table VIL 


Mielvars On Vartamee Of joire Ditferenees in Canadian Corriedale 
and Rambouilllet Lambs by Years 


a aeons EE tents 
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BREED - CANADIAN CORRIEDALE 


Year 1938 1939 1940 1941 

Variance | 

due to DF MSq DF MSc DF MSc DE MSc 

Between Gime | 3 13606 3 605,3%* % 198.5 BUS 

Within Sires» 748 “16499°"°67 128.8 on eee oO .8 
1942 1945 1946 

Variance due 

tO DF wMSaq DF MS DF MSaq 

Between Sires... 3-200. Dente 2A ou] Pro. 

foto eves bo 110.7 268 10.7 eee ae 

BREED - RAMBOUILLET 

Year 1936 1939 LAO Le: Uy 

Variance 

OWS VOn c: DE MSq DF. MS DEF MSq Sy gaa sto 

Bebween Sire -  - ee 227 oe a nce 

Within Sires - - ee olen a CFs 7 ee ieee lf, a 
1942 1945 1946 

Variance 

due to DF MSa DE. MS DF MSaq 

Between Sires SOO 29 5 6.9 Bic ao) ane 

Within Siressp os ei trre LOO ALES. ree teks 


€Sienificant beyond the 5% point 


#&Si onificant beyond the 1% point 
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Eiewenttwence Of cire in the two breeds con— 
sidered accounted for significant differences in only two 
vearo. “inl G79v im cine @anadian CGorriedales the ditfierence 
due to sire was highly significant while in 1940 in the 
Rambouillets the sire difference was Significant. In all 
Other years the sire difference was not Siguitieane. This 
indicated that, where all sires used were representative 
or the Deed.) the Gliverences Which vwney caused in wean— 
ing weight were small. The findings of Hammond (4) are 


in agreement with this statement. 


“ihe Proportion oft Total Variation Attributable to the Various 
factors Under Consideration 

The previous analyses have shown that for 
weaning weights significant differences exist between breeds, 
Vears. nd LFYDSS-Of birth end rearins, and thal interactions 
between certain of these factors occur. This indicates that, 
16a making selectven) ot future breeding stock at weaning time, 
in making comparisons between progeny-sroups, or in evaluat- 
Mme Progress Made in a breeding presram, adjustments or 
Corrections in individual weaning weights must be made to 
compensate for differences in these various factors. To 
Seite: practical application of the results obtained it 


was necessary to differentiate between the factors in terms 


@L their importance. According to the method applied by 
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Hazel and Terrill (5) the percentage of the total variation 
equals the sums squares for any factor over the total sums 
squares x 100.” The percentage of total variation then 
mepresents,~he importance of the; contributing factor and the 
decision respecting the necessity for adjustment can be made. 
The percentages of the total variation ac- 
COUULCE Or by Preece seawears, and ytype of birth based on 
Tables IV, V, and VI are presented in Table VIII. The per-= 
(Centace Of "the total variation accounted Tor by sires, Irom 


fake ii us presempecdyin Table iz. 
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The Percentage of the Total Variation due to the Main Contributing 
sie Pactk@us Deeced, Year, and Tyoe of Birth : ue 
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Based-on Table ee ee eV neces 
Tver Total Tier Total Toor Coban 
Contributing Factor Variation Variation Variation 
_ Breeds 18.96 28.81 14.76 
Type of Birth and "Rearing 547 ~ - 
Years ED oo sey Ga Ly) A exe) 
Pape er 


Percentage of the Total Variation due to Sires in Canadian 
Corriedales and Rambouillets 
Year 1926 G59 LOAC (1osl 19427 1945 1946, ave. 
Pome Commledale (91> Wyo 6.924, 1255) 10.50 17 te Tere oki20 
Rambouillet - 4,03 14.48 2.16 4.64 4.49 4.23 5.68 
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in the two breeds, Canadian Corriedales and 
Rambouillets, breed, year, and birth type account for 37.82 
per cent of the total variation in weaning weight. The per- 
eentage variation due to type of birth and rearing is some- 
what smaller than that obtained by Hazel and Terrill (5) 
perhaps due to the unusual performance of the Canadian 
Corriedale twins raised singly. 

im single lambs of the three breeds, breed 
and year account for 45.82 per cent of the total variation. 
This is considerably higher than the 31.16 per cent accounted 
fer by theses Gwe factors in the twins raised singly ef) the 
three breeds. | 

thevaverace sire diiverence in the Canadian 
COrriecdale: preed 16 approximavely twice that: in the Rambour l— 
let. Tite) would md veate that, the Ganadian Corriedale, 
peins a mew breed, Bas mot reached the standard of uniformity 
aGuaimed an Ge Rembeurilet Waiten isa lone established breed. 
Thus greater precaution must be taken in selecting Canadian 


Corriedale sires than Hambouillet sires. 
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GENERAL DISCUSSION 


The results of the analyses of the effect of 
breed. sire anew iwoe of birth and rearing on the weanine 
weteht of ewe lambs indicated the presence of real differ- 
ences attributable to the interaction of environment and 
Heredity.  Omtrereieces taue to preed, year, and type of birth 
and rearing were Significant or highly sienificant. Sire 
diinerences, on the whole, were not significant but did 
ACCOUNT [Of Balsuriitetent portion of the, toval’ variauion ve 
eno consideration in the comparison of progeny groups. 

Breeeca oti terenecs Were Sicnuiicanl. lhew 
accounted for 18.96 De, Cone On Lume VOtal Varlab Lom. im 
weaning weight wae 2ll types Or birth and rearing were 
(COMSLOSTSO -tor The uwo major breeds. 1.6, Gamedian Corrie— 
dale and Rambouillet. ‘hen all three breeds were considered 
Within type Gf Birth breed differences were highly sienifi- 
cant. accountins for) 20.01 and 13.78 per cent of the total 
variation in weaning weight for singles and twins raised 
singly respectively. Since selection of replacement stock 
im Une glock wumder study Ee made within breeds the impor- 
tance of breed differences in actual selection was not 
ereat, but the importance of breed differences lies in the 
fact that no correction factor can have universal usefulness 
for all) beeedsvous Individual ecrrections must: be desi ened 


for each breed. 
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Year differences were highly significant in 
each analysis, ythey accounted .for,..13.59 per cent of \the.total 
variance in weaning weight. in the Canadian Corriedales and 
Rambouillets when all .types.of birth and rearing .were.con- 
sidered. For all three breeds combined year differences 

accounted for 17.01. and.17.38 per. cent of the total vari- 

anee in weaning weight in singles, and wwins raised singly. 
from the standpoint of selection -.at weaning. time these difter-— 
ences were not extremely important but they emphasize the 

nMeed yom 6 Cut terent yeormrection taetor,.or cach, seam rather 
Giana common taclorm tore] lL wears. 

Compate progeny eroups born In dirfrerent years. Under those 
Crreumstances, yeae ai ticrences mould be important, 2nd, ico 

make a fair comparison adjustment should be made for them. 

Type of birth and, rearing caused differences 
in weaning weieht that were highly sienificant. . Single 
lambs were heaviest in hambouillets followed by twins. raised 
singly, and twins raised twin in that order. In, Canadian 
Commvedales, the order was reversed. tor Lie wairel. two @roups, 
i.¢. twins, raised singly were the heaviest followed by 
Singles, and twins raised twin. Although the New Zealand 
Corriedales were not included in the types On, Dirthe aid. 
rearing analysis due to the small number of twins raised 
twin. it was interesting to note that the order of. decreas- 


ing weight for the three types of birth and rearing was the 
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same as for the Canadian Corel ddaids. 
In the two breeds included in the analysis of 
the Weiiees “elenyperOn birth and rearing, this factor accounted 
for 5.47 per cent of the total variation in weaning weight. 
This figure is approximately haltrtthatrenepertied som Hazel 
and Terrill (5). The writer of this paper was of the opinion 
that the disproportionate number of individuals in the sub- 
classes masked the true picture .in the analysis and caused 
the low percentage of total variation. The percentage of 
total variation due “to.type of “birth and rearing, althouweh 
Low, Was @n)SUnTLCclentL magnitude to..comiuse 1seleectronnuat 
“weaning bine, .iherepone) .aimetiioden ad i msbing nronethis: 
Beever should be evolved. 
No attempt was made to determine whether or 
not selection favored Canadian Corriedale twins raised 
singly over singlés as it favored singles over twins raised 
singly in the work reported by Phillips and Dawson (8). 
The possibility that such a favoritism could exist was re- 
eoenized and further.’ studlées ‘on<thatvrsubject*are planned. 
Differences in weaning weight due to sire 
Were Cl Sismiiieames Tatonetyear 1m Sach Lor Lunes two breeds 
analysed. ie 1949 the sire differences in Canadian Corrie- 
dales were highly significant. and in 1940. the differences 
in the Rambouvillets were significant. On each of these 
eccasions the percentage of total variation due to sires 


was very high. This would indicate that the sires of the 
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1939 Canadian Corriedales and the 1940 Rambouillets were 
more variable genetically than the sires used in these ab 
breeds in other years. 

The average percentage of total variation due 
to sires was 11.20 in the Canadian Corriedales and 5.68 
tor the “Rambourlicus over the een year permlod. Tits suggests 
a greater genetic variability in the Canadian Corriedale 
sires than in ume Ranpouilleb sires, probably due to the 
HAC Uae tne hormer TS acmew breed while che Latcer is 
a tenet eetari ence one, in view of this it would appear 
that greater care and more rigid selection of sires should 
be practised in the Ganadian Corriedalés than in the 
Rambouillets. 

Por the purpose of imecludings the third 
preed, Namely New Sealand Corriedalés, as fully as possible 
i Bae resus va. analyses were made within bYDES OL birth and 
rearing wherever the number of individuals in the subclasses 
would permit. in this ¢€onneetion only the twins raised 
twin were so unevenly distributed that an analysis could 
NO De mace, 

Beeed Girierencess in sanele Vanbs of the 
three breeds were highly significant in singles and twins 
raised singly accounting Tor 26.01 and IS. Jo per cent ox the 
total variation respectively. It would seem reasonable, 


in view of the 18.96 per cent of total variation attribut- 
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able to breed when all types of birth of the two breeds were 
analysed, to expect that if the number of New Zealand Corrie- 
dale twins raised twin would permit analysis the percentage 
Of LObAL Variation in the third type of birth would fall 
somewhere between the two limits reported above. This would 
indicate the expression of genetic differences in the single 
lambs and the masking of genetic differences by environment 
im the twins raised, sinsly. 

the €itierences within type of birth due to 
Veacsv Ler ee vores, preeds were Highly Ssisgniticant im Sineles: 
and twins raised singly, accounting for 17.01 and 17.55 per 
Cenu Ol tne Gotal Variation respectively. Beth these 
Pisures were someweal higher than the 14.49 per cent of, total 
Vertation reporved previously due to year differences in the 
“anelysis of the two breeds of sheep. Two possible explana- 
tions for this difference appeared reasonable, either there 
was greater variation due to year in the New Zealand Corrie- 
Cale Vreed than im Whe Guner tve Drecds, Or taere was) con-— 
siderably Less Variation Gue to year in the type of bieti, 
EWins ralsee (nym. | vae former statement appeared more 
logical than the Latter because Sire differences were in- 
eluded with year ditrerenmces im this breed. 

The analyses have shown that differences in 
weaning weight of ewe lambs were influenced by breed, year, 


slue, aud type Or birta and rearing bub these factors did 
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not have equal influence on weaning WELERGS, MOr Gld Gaey. 
have equal practical application to the sheep industry as a 
whole. Based om the proportion of the total variation in 
weaning weight these factors in order of importance were 
breed, year, ste, and sype of birth and rearing. 

Prom: Une practical standpoint the purpose 
Of this study has been to determine the factors that should 
be considered im improving the selection of future breeding 
stock, comparing progeny groups, and measuring progress 
made from year to year. In this. flock it has been established 
that breed differences do exXist in weaning weights so selec- 
tloms shoula be made Within bDeceds for this characterisuie,; 
especially if it is desired to maintain these differences. 

it also has been established that type of 
birth and rearing has a Significant influence on weaning 
WeLpshy. | Mieretore ) Sselecuron simply On weanlue weilehu, 
Withoul COrreciing for the eChiecu Of type Of birth and rear 
ine. would lead to une selecuron of preportienavely more 
Vambs Dorn’ as srungles im the Rambourllets than im the euber 
two breeds and would tend to penalize desirable lambs that 
might be small simply because of environmental factors rather 
than genetic factors. Likewise, data not reported in this 
study show that there are great differences in the proportion 


of single and twin lambs between sire-progeny groups and 
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unless correction is made for weaning weight in comparing 
Sires the true value of sires may not be determined. 

Wo Bese i ple methods of nullifying’ or at least 
reducing the confusion caused in selection as a result of 
type of birth and rearing differences present themselves. 

One method would be to separate ints lambs, at the time se- 
Teebion is to be made, into three sroups according’ te 

type of birth and rearing and the appropriate number of 
lambs would be selected within each group. The other 
Meunod would Tnvolve tne calculation of* correction factors, 
when weaning weights are taken, to adjust the inequalities 
Sl Gype Gro pIirtn and tearing. Veese correction factors, 
calculated in a Similar manner to those suggested in the 
discussion or Table Il) page 22, would be applied to: 
individuals within breeds and thus remove bias from selec- 
tion. 

Both methods would involve certain practical 
Clit eur bles .ume HOrmMer Tl Tespecy GO ule smoumGL On Namdline 
required to separate the lambs, and the latter’ from the Sstand— 
POInt Ot the necessary calculatiroms required to optain the 
eorrectionm facsors: “However, although tne objections to 

tne latter could be more easily overcome in general practice, 
either method would serve a very useful purpose in reducing 


the error in selection. 
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Me tace that significant year differences 
CxlSt Cmphasizes une need for’ correcting for these effects 
when making comparisons between sire-progeny groups raised 
in different years or in measuring proeress made in a breed- 
ing program. 

| The study reported in this paper is prelimin- 
ary 6 a Study ’of Gther factors that also influence weaning 
weishts and must be considered before a complete set of correc- 
b10n TLacteors Tor Weaning weleit can be developed: Some or 
the’ factors Known or suspected to be important are: ~ sex, 
birth welght, age of dam, weight of dam, and the milking 
ability on the dam: 

As indicated previously, the disproportionate 
number of individuals in the subclasses complicated the analy- 
(sis of we data and led to the elimination of some of the 
data in seme of the analyses. Assistance was sought from a 
leading authority on statistical methods and for one phase 
of the analysis an improved method was obtained, but too 
| / 

Pause Go be Mieorperaved In tne presen’ mMaverial. “for over 
phases of the analysis the application of the method has “not 
Pecn dewelopea. However, the Indications are thau” the 
Significance of the main facters would not be reduced and the 
Vailvdity Of the fimdings would hold. Interdetions miesht 
assume greater significance than indicated by the methods 
used. hus tae proportion of total variation due to the 


various factors might be changed to a certain extent. 


nae) onoe ar OR te +, 


Re ca ati! 


patitin : ano. bre a to. Peni coh tak 


“oct Suc .bantnade 2, Bo 


testo ue Let sisgaieaal 


2 45 = 


SUMMARY AND CONCLUSIONS 


Pee dae fcecorded on the ewe lambs of three 
breeds of sheep maintained in the Lethbridge Experimental 
Station flock were analysed to determine the influence of 
year, breed, Sire, and type of birth and’ rearing on the 
weaning weight. 

Years were an important source of variation 
im weaning weight. Ditferences due to this factor were highly 
significant in ali analyses. While not of great importance 
im selecculeom tMese GCittercnces are an important source of 
error in sire-progeny group comparisons where the progeny 
SVoOups ake Voc In arinheren a uyearc... nese dit heremces em— 
PhAST Ze eMe Tack aac 1 C€esienines Correction Tractors they 
are useful only in the year for which they are designed. 
Breed ieee ee mee in weaning weight were 


Sienificant in the general analysis of Canadian Corriedale 


We 


and Hamboulllet lambs. in single and twin lambs raised singly 
of three breeds these differences in weaning weight were highly 
slenificant. As selection usually takes place within breeds 
these differences are not a serious source of error in 
selection. However, they emphasize the necessity of 4 


separate correction factor for each breed, especially where 


it is desirable to maintain these differences. 
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As a source’ of variation in weaning weight, 
Gype! Of’ Dirth- and’ rearines was hishly sisniricant. Under 
ustial circumstances, where 1t is not possible to practise 
S€Llection-or progeny #2roup Comparison within types of birth 
and rearing, these differences are an Impertent source of 
error, AS a result, selection or group comparisons are 
tikely Go be biased in favor of the type havine the sreatest 
weight. This condition is not conducive to general sheep 
improvement, and Steps should be taken to adjust chis 
S®urce 61 error Im selection or progeny group comparison: 

Alternate methods of correction are suggested 
by (a) limiting selection to type of birth and rearing 
eroups, or (bo) designing correction factors for applica- 
bron Wibmim breeds Go esd juss tme wnecualities of tyoe oF 
Dertn and rearine 


Gi feneral sire wit herenees, were mou. a 


i 


Signitieant source Of Variation ina weaning welest. However, 
toey did account for a considerable proportion Of the total 
Variation and so emphasize the meed of selection of sires 
of uniform and superior quality. It is possible that the 
Sire differences would more nearly approach significance 

it COrVecunene Gor i LypDe OL DLrGm and rearing were made on 


the data prior to analysis. 
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The work meported in, this paper is prelin- 
inary Go a studyicet other factors also influencing weaning 
weight that must be considered before a complete correction 


factor for weaning weight can be developed. 
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